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(57) Abstract: An oi^anic luminescence device 
comprises an anode (1), an insulating or semi- 
conductive inorganic thin-film layer (3) the en- 
ergy gap of which is 2.7 eV or more, an organic 
compound layer (4) composed of one or more 
layers which include at least an organic lumines- 
cence layer and at least one of which contains an 
ortho-metallation metal complex, and a cathode 
(2) in order of mention. By providing the organic 
thin-film layer (3), the injection of holes into the 
luminescence layer is improved. The addition of 
an ortho-metallation metal complex enables use 
of a triplet exciton, thereby improving the lunoi- 
nous efficiency, luminance, and life. 
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-2 44 0 7 7 -^^^UTtt. «^S#:S^iE?UiAS^ bTffiVife. h U X 

5 ^i;^il^#'f2^)ifcfflV^^*Ka^S#^i:bT}i. S i i.,C,, Cul. CuS. G 

aAs, ZnTe> CUgO, CUgS. CuSCN, CuCK CuBr, C 

ulnSeg, CuInS2^ CuAlSCa. CuGaSegv CuGaS2> G 
aP> N i O, CoO> FeO. Bi^Og. MoOg, C r gOs^l^^^SS^^tlT 

;in&tt> x^^;i/^-^^-:/y75^^2. 5~2. GeVOTT^oT, m 
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Am: In. Sn> Ga> Si> Ge. Zn. Cd. Mg. AK Ta, Ti 

[4] tutBM^m»/0^\ In> Sn, Ga. Si. Al, Ta, Ti. Ge. 

^^m-r^ [1] xf* [2] \z$-dM(Dmmmytm^o 

^m^t-r^ [1] [2] izmm.oDmmytm'f: 

[6] tf)fB^»l«l5^'^\ 
10 (Sii.,Ge,) O, (0<x<l, 1. 7<y<2. 2) 

^^m^^r^ [1] x« [2] \zmm(D^m^ytmTo 

§ [2] Xf^ [3] l;i|B«o©W«^^*^o 
15 BjltR^ns lfflR±(Z)^M^-^tr2ffiJJi.±(D^M.^a&^ [2] tciB«ccD^ll^ 
Al¥ : In, Sn, Ga, Si, Ge, Zn, Cd> Mg, Al, Ta, Ti 

Bm : ^mmm^4. 5 e Y!^±x-$>^±m 
[9] tofl3B»(Z)^jii;^)^, mmmm (-mmmm) iz^n^. 3b, 4b, sb, 
20 6BS:tX7BM©v^-rn)&^fcM'r^m^Tfe^ [8] \ztm.<D^m^ytm'?o 

[ 1 0] tt)tBBI¥<7)#M/^'^\ Au, N i > Or, I r , Nb, P t , W, Mo, 
Ta, Pd, Ru, Ce, V, Zr, Re, BlRtKCoT^.^ [8] ^CfB«© 

[11] tutB^jRjo^\ &rf(Dcm^^^m^-^n^im&.±(D^m-c^h^ L2:\ \z 

cmiCe. Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, 
Yb, Lu 

[12] tflfB#M^^\ OTCDAf|55>e>StR^n^ lTO±©^Mi> &sT(DCm 

^^Bm^K^n^im£x±(D^M^^ts2mu±(D^m'T!^^ [2] izmmcDmm 
30 mytmi^o 
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Af¥: In, Sn> Ga, Si> Ge, Zn> Cd, Mg. Al, Ta, Ti 
CS^rCe, Pr, Nd, Sm, Eu, Gd> Tb, Dy, Ho> Er, Tm, 
Ybs Lu 

[13] mm<[:^mf)^. :^7;i/n^x Fxj^s«-r$.^ [2] . [3] , 

[7] ~ [12] (Di^^-mMzmmcD^mm^mi^o 

[14] mmih^m^^. mitm. mtm. ^^imi^nmitmx'$>^ 

[2], [3], [7]~[i2] (Di^^-rn^^zmmo^mmmytm^c 

[1 5] mm^h^'m^. mwrn-^^^ [2] ~ [4] , [?] ~ ci 4] ©v^-r 

[16] tEifB«»m»:^^\ m\YAm^hr^f^^ [2] ~ [4] , [7] ~ [1 

[17] tulB«^M»;0^\ Ce. Pr> Nd, Sm. Eu> Gd, Tb, Dy, 
Ho, Er, Tm, YbRO^'L u<7)m'ft;»CJ®*^$n^i!>75;< <ht)— •::P(^^'fb 
m^^^'rft.T^ [1] y-^^ [2] f3:fBm(^*a^316^^o 

[18] ttif2«»BiB:6^\ -afiAiO^MX^ib'&tl^^WT^ [2] ~ [1 
7] (DVi-rn/5>^(CBBtl(Z)«%7te*^o 

[19] tutBM^Mjl/0^^iE?LaA'l«$.^ [1] ~ [18] (D\^mii^\-mm 
[2 0] tftfB«»IKIi©<^Mt^x>->¥;V5?>^^5. 6eV§@;^S [1] ~ 

[19] (o^^-^xifiAzMmsom^^^^^^o 

[2 1] taS3:t;H-^^;Hb#Mllf*)^'^\ U S^-^Afi^T^^ [1] ~ [2 

[2 2] wm^wmmt\ ^.T.vmAt.x^T.-M'^wi.-^m^^-mt^ ci] ~ 
[2 1] (D^^-fnt^vLtmsD-mm^^^^o 

[23] [1]~[22] <DV^m/&^(-fB«®W^%7fe^W> y ^» 
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20 s^m^z-c^^^xmrnizmm-r^o 
1. 

30 ^fe> 2^^B«C0»«jitt. X^^;i/^-^i'^;/:7°5j;^^2. 7eVi^^±7?S^o 
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Am: In. Sn, Ga, Si, Ge, Zn, Cd, Mg, AK Ta, Ti 

B II : {±*ll 4 . 5 e V£>l±Tfe ^^M 

cm-.Ce. Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho. Er. Tm> 
Yb. Lu 

mmmmm\t.. tt?^v<u. mmmzmn^^t^^^^ in. sn. Ga, s 

i. Ge. Zn. Cd, Mg. AK Ta. T i 0:^J;^ny:^-r 

Am(D^mf)^^f3:^Mmi\:.^m(DM.mn^i^x\ts sio^ (i<x<2) . 

Geo, (l<x<2) . TiO, (l<x<2) . TaO^ (l<x<l. 5) . 
Sn02> InaOg, ZnO, GaO. CdO> MgO. S i N, GaN. Zn 
S. ZnSSe. MgSSe. G & I nNmi)^mfBtl^o 

1^. S i> Ge, Sn. Zn. Ga. In. C (i-RZSMg(Dtl)Vn^^^ \^ 
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#t^SF*bV^0Jt. S i W/'X«Ge©m'fb'«S.i9> $?^b<«, (S i 
i.^GeJ OytC*5V^T, 0<x<l, 1. 7<y<2. 2. J:D^^b<«^ 
1. 7<y^l. 9 9. #tc$?^b<«, 1. 85^y^l. 9 8T$.§o 

MmWmm^. in, Sn, Oa, Si> AK Ta, Ti, Ge, Zn, C 

^(Dih^mx$>^. "^r^^ &^V<\t. Au, Ni, Hi, Cr, Ir> Nb, 
Pt, W, Mo. Ta, Pd, Ru, Ce, V> Zr, Re, Co> l^XS^tlB 

BS^®^Jgy6^e>7S:§«'fli'&tl(D:S.#:^!l<hbT^3:, RuO^> V2O5, MoO 
3, IrgOs, NiOg, Rh04, ReO^> CrOg, CrgOs, RhO^, M 

Ru, Re, V, Mo, dSOSl v (Dmim> RuO„ ReO^, 

V2O5, M0O3, MoO„ PdO„ I rO^ (x : 0~4) T^^o 

Ci¥^-fi> Ce. Pr, Nd, Sm, Eu> Gd, Tb, Dy, Ho, Er, 
Tm, YhmSl^u(D^±m-^mi)^^'^f^^o 
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LT^^s CeOs, CeO^, Ce.O,, PraOg. Pt,0^„ NdaOg, Sm 
2O3, EuO. EuO^, EU2O3, GdaOg, Tb407, DyaOg, HOgO 

3, ErgOs, Tm^Oa. Yb^Og, Lu ,o sm(D-mm&yi\t~mu±(Dm. 

3:^^t)'itf)W\fBn^o ttf^l^<^t. CeOa, CeO^, Tb407, YbgOa 

-5 0 at. j;D$f^b<«l~3 0 a t. %. $ ^i;:^? ^^2-2 0 
a t . 

0. lat. %*'^-e«> mmw-mm^\z^mmmm}^^ntj:.^^m^:^^^v. 
50at. %^@^^<h. ^^liSft'^^^^^^febfcD. mmmrn) f)m 

Pr, Nd, Sm, Eu, Gd. Tb> Dy> Ho, Er, Tm, Yb:^tKLu 
5 0nm7!)^2:X)lt?^V<. 0. 5 ~ 5 nm)?>^$ e)lC^SLV:>„ liffd^^O . 5 nm 
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mmmnmmm:ijm-^. mzmm-^n^ho^-nw^^^f)^. m^it. cvd, 

m^^tAr. Ne, Xe, KrW^^fflT^^o iK^^lcfcDNa 

XA :^^<h bT«R F^yJgSffll^TtlSM^^X A y D A 

fjmmx^^o XA>yiS7Sm©«;^3i:bTti, |ffSb<tiRFXA>y^TO. 1 
~1 0W/cm2©IBH/$/W^b<, ^Ml/-b«0. 5 — 1 0 nm/m i n, 
1 ~ 5 nm/m i n (DtSH:^W* bV^o 

;5g^^©»miSibTtS^ (2 5) ~1 5 O-C^^^^^o 
X4t, mSSlxl 0-^-1x1 O-'P a. «7SJ^0. 0 1~5 0 nm/#> S 
mum- 5 0-3 0 Ot:(D^#-rXA^;/^U >^'-r?)^li7^W^bV^<, 

CT> ^<Z)#'l4^f*?5::b?"j:ViPS0> Hf, Sc, Y, La, Rh, Os, Ag, , 
Ca, Fe, Mn, Cu, Sb, As, Se, Tl, P hm^^ti^t'^^X'^^o 

(1) :t)Vh;^^Mh^m^i^ 

^Sffl-J p 1 5 0 , 2 3 2^SM1± aj:*:BJ^^ 1 9 8 2^MT^ CP h o t o 
chemistry and Photophysics o f C o o r d i n 
ation Compounds] p71-p77, pl35-pl46 Sp 
ringer-Verl agaH. Yers in^l98 7^Mf#^CfB^$n 
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>, t!U5v?>. tf^s^>. tru3^v>, =^yux -ry=^yu>^ ^^y^i^-u 

:7i5'^>?x ^^yu^, :^:7hUi?>, '»yu>, ^U5i^>-. :73i:^ 

-^>^/^y u>MS#. JJ^x•7^ yru— a^T^y ^ J^'ruy^) — 
m%m\^. 4sx :7 ^ y u — i^7.y^ y ^->^-t- n t u 

^^5?^:^^T•o^M##^^ 7, 8 -^>V>/ U >M^f*/^'WSL<> :7a: n 

rphotochemistry and Photo 
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physics of Coordination C omp oundsj Sp 
ringer - Verlag^h H. Yersin^l98 7 ^m^. ^^m^ 

10 h ^^Mt±m^w-(Dmmmt. 0^ b < 5 ~ 1 0 0 . d 0 ^ b < 

10 — 8 0, $^,^I0^b< ^^1 4~5 07?£&§o 

15 ^S'I»Tag>^o 



wo 2004/017137 



PCT/JP2003/009236 




(R')q' 




[3] 



^ [1] 'vm-^n^^^^m^^'r^^[:^myLu^<Du^m'\imt. it^m^ 

JV. x^;K i s o-7°Ofc:;V> t e r t n-^^5^;K n--x>;K 
n-^=¥^^i^)V. iy^uy'uldJW >^^ti^>^)V. D^^'>;l/#/^^^#tf 
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2-2 0, #^C^^b<«^m^2~l 0Tfei9, f3^y^^lt:n;K 2- 

^g^;wT5y, i^^5^;wT5y, >^x^ji/ysy, -j^y-jjvr^j. v^oin 

^1-3 0, j;D^if^b<«M*^l~2 0, #lC^^b< It^^icl ~ 1 

1 ~ 2 0 , iNptCifc?^ b < 1 ~ 1 2 -e^ 0 , -^^Jx-tf b° U i^)V:t^iy. H ^ 

(^*b<«^^i:l~3 0, Jzrim^h<\tmmBil-2 0. mzm^VKU 

fjm^f^n^o ) , rJV:n^iy:fy)V^:::^)Vm (^f ^b< f^M»ic2~ 3 0, J; D 
$f^b<^^^*^2~2 0, #t::^f^b<f*j^*^2~l 2T^D> {^!]^«y< h 

(^^b<«^*^7~3 0, J;D0^b<«j^^^7~2 0, 

s b < 7 ~ 1 2 , f3ni^^^:7 aix;i/:t4^>'*;i/:!l^x;v#:0^^^tf en 

) . ($f^b<^*^m^2~3 0> J;t9^^b<^*j^*^2 

~2 0. «it^^$?^b<«Mm^2~l 0Tfef5. '^J;^«Tirh=^v', ^>y-r;V 

:t:^->^;i,t^tf ^nSc ) > T>';^T57S ($?^b<t^^*it2~3 0, J: 
$f^b<«M*^2~2 0, #^C$?^b<^iMSiC2~l OTSD, -^ll^^^iZ 
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b < ^^^m^ 7-20. b < Jt^?^^ 7 ~ 1 2 . m^Uyx. 

^*^o~3 0> j^r)ti^^h<}±mmWiO--2 0. i|t(c^(f^b<«M*mo~i 
2-i?c&D> '^J;^t^x;i/:7T^'r;K y^^JV^JVyr'e^JV. i^^^)V7.JVyr=E: 

«^?s^i~3o, ctDiff*b<^ij^*^i~2 0, mz»^v<\t^mmi- 

i2T?^g.D. #!i^^^:^j;i/A^-f;i/> y^;v*;wt^-r;K >?x5^;v:^j;vn^-r;K 

1~3 0, i;D^?^b<(*M*l:l~2 0, #(3$?^b<^*^mi:l~l 2T$> 

b<J^^*^6~3 0, ckD|!f^b< J*M*#C6~2 0, #tC$f S b < JtM*^ 

m (^^U<«Mmmi~3 0, j;0^*b<^*^i^^l~2 0, #JC$f*b< 
f*j^*^l~l 2T3bOv ^J;^^^tf'J>^;i/5^:^, 2-^>X-f a^/u;v9^:t> 2 

-^>X:t4^-t>-y^uji/^:t, 2-^>x^Ty^u;i/^^^/??^^^^f ?>n§o ) > x 

jVy]s-JVm (0^ b < 1 ~ 3 0 > J; Dl!?^ b < ^^m^^ 1 ~ 2 0 > mz 

0^ b < \t.mMm. 1 ~ 1 2 Tab !9 , ff!j;l«~y b i^jimfi^mf ^ ti^c ) > 
y.)Vy^:=-)Vm m^V<^tmmWci-s o . J;!9^^b<«^^ici~2 o, 

'j7WHa (^^b<«^m^i~3 0, j:OI?^b<«j0l^^l~2 0. # 
)\'^V^ YmimMhtl^o ) , U>MT5F* * b < ^^j^m^ 1 ~ 3 0 , 
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j; D^?^ b < ummwc 1 ~ 2 0 . mzttf^ u < itmmm. i ~ 1 2 o , in^^^ 

~3 0> J;D0SL/<«^m^l~l 2TabO^ ^-T^nM^-hbTtt, -^il^t^S 
u;k y^jjv. ^x::i;k t:^Uv;b. ^;v*uy. ^>x^4^+>-yu;k ^> 

«2Tfe^o 

T^^ns^b^i^, ^ [5] TS^n^ib'&j^^ ^ [6] x-m-^n^^t^^T^ 
20 §0 ^ [4] if^^n^'fb'a-^^ iS; [5] xm-^nu\:^w 
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a5§o n> m(D^®m.?^^t3i4-tt, ^ [4] T^Sn^^Sfl#::^^'ft"ttft#:i:73: 
^ [6] ^COViT, R\ q". L. n. m^i±tB®3lD Tfe^o 

i0§^S^^{k:^«l^'r^oTt)J;<, ^fe. ^ [1] ^(DMDMbm^i^li^M^ 

5^1/ >^^) $f^b<^^l. 0 0 0-5, 0 0 0, 0 0 0. J;D$F*b<}^ 
2, 000-1, 000, 000. ^<^\Z^f^V<U3, 000-100, 00 

afefD, 0. i~9 9a«%. $f^b<«i-2 oa«%-r$.^o :t;i/h^^;Wk 

A° > h bT. h^^5^ H <h:^^^^ bV\ 
(2) 

tf, •^ffitc^;^^bT^*®^)^)^*RTtgT$.§= 
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0, 0 0 0-1 0 0, ooo^a&^o Rm$C>t::emS^^bTi/iXfe 
TW3^ [8] -e^$n^;^;;wty— ;Hb^#jT^oXfeJ:;Vio 



^ [8] JC43V^T. R^ R^ a«±IB(D®f3-e^0, Y(3:TU-;i/«, T 





[8] 
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-(CH3— CH^ 




[9] 



^ [9] \Z:i5\^^X. a{*±|B©ilO'r$.§o 

0] ^^$ti§'fh;'S-i^-efe^;i<h:^W^bv^o 



f 

i 

Zi 



[10] 



N 



5 

10 <^^N, O, s 11^)5^ C)jil«^n^M^^^e>^::i'Q£A±*-r^fecDTa&«9, 
15 ^l6MISTab§c 

;k tfPohUT^^^K tf^yp-r^^ywk tr^yphury— ;k 
t!^yntfU5>^x tf^^/nhuye;^>. -rs^v^s^y-;!/. 

20 Stl. ^^b<f*-f 5^ytfUi5^i^>. ^5^ytfUi^>'> -rSi5^ytf^5^>, 
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[34] 



^ [3 2] . ^ [3 3] , ^ [3 4] ^:i43ViT> a. h)t^tl^nmK)MV^ 
10 S-To 



wo 2004/017137 



26 



PCT/JP2003/009236 




(3) m(Dmmm 
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T>h^-fe>M^#> y)V:tu/>mmi^. \i\^9V>mmi^. 7.^jv^>mm 
^u^vr^Mb-o-ti^ y^^z^x.>i\:.^m. ^>s^^^>M«#> ^^VTs^^uymm 

mnmm^i^m^mji^r^mm-\^m^T'iivxu. wo 98-o5i87# 

U -N-fcfri;v*;wtv^-;KPVC z)%) i?g^bT{$fflbTt)J;Vio 
smtw^j-TB^Mffita^. 1 0, 0 0 0 Qyn&rfx^ © u < , 

MJ*mOnm~l, 0 0 0 nmX^^(Dmf^V<. 5 0 nm~ 5 0 0 nmT 
(4) wa'fb'aiiiJMoMj* 
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3. ^comommuM 

(1) mR 

(2) US 

2^^H^T=fflVi^|5^S®*JPt<hbTf*. MlbJ^X^ I TO ( I n d i urn T i 
n Oxide) > IZO (Indium Zinc Oxide) ^(D^^n© 

v—fij. 1 9 9 9^) ^JCB¥*HfctEic^nTV>§3S0J^«^fe*^0^t^^ffiT?^ 

§c 4>Tfe I Toxti I zo^MT ^i:. mzi 5 O^C^T (Dim^xj^^mt 
^m-^iztiT^v\^\ z0^'^m&m.^mmmM(Di&i,^y°^y.^y^mm^m^^ 
^m^zM^x^^o 

mmm^vx\t.ii:mmBi<Di&^^i. i . k, cem(DrMo^m-^us^ c 

t;:2a£AJ::CD5|5ri^^^trjiJ-bTfei;<, ^(DJ;:omimz-z>V^X\t<l^m^2 - 
1 5 5 9 5^^fg, IW] 5 - 1 2 1 1 7 2^^#^tCl¥-b<fH«^nTl.^S„ f^X 



wo 2004/017137 



29 



PCT/JP2003/009236 



(3) n.'f-mxm 

(4) m±m 

5i^u >?^nni^:7;i/?e-nx5^k>. ^nn bU:7;^^nxg=-i/>i>5^ 
uu-yy ujL^V XD^m-ar^, ©7K¥ i % m±® ^7K«K ^zK* 0 . 
1 %OToM'l4t/K<^?l'&^> (In, Sn, Pb> Au, Cu> Ag, 
AK Ti, Ni#) , ^S^'ftitl (MgO, S i O. S i A 1 2O3, G 
eO, N i O, CaO, BaO> FegOg, YgOg, TiOg^) . ^Myvit 
#;(MgF2> L i F, A1F3> CaF,^). «>'>;/*>ffcM^ (A--:7;i/::tD 

2^^HJ<^W^^7fei^^^i> ^U}:imM<Dfi^\zmMM)S. (je^^^^Jl:;CX3SrM^> 

J:;< > 2 ~ 3 0 v©/\°;{/x«ffi) x«A;i/7.«^sfPJnT§ ^ ^ 

l;iJ;«3^:)te-r'g>o *fc#gi^2- 1 4 8 6 8 7-^^^, IH 6 - 3 0 1 3 5 5 

1115-2908 0-^^fg> IW17-13455 8-^^fK, 1118-234685 

^okm.. IWI8-241047 ^<[mm\zmm(DmWii3^-h%m'v^^. 



wo 2004/017137 



30 



PCT/JP2003/009236 



immmi 

(1) nm : '^ytikmnm.nf (cs-iooo, ^jjv^m) iz^^omi^vr^. 

(3) ^M#^:^MM1~4, l±Mmi-3X\t. wmmm.5ooni t. ^ 

wmmmi o o o n i t , Mmmm^T\zxm±Lrcm^\zMvmm^n^rz.o 
mmmi 

vx I To^^e)j^=f:^;*$ 12 0 nnKDmmnuB^^j^i^Tco &rf. ^o-^'^t. 
mRt.mmmf^m^xmwLt.T^o 

^^\z. imnmm^7.nv^mm.xi^i^\^rco T.ny^^T.. Ar : 3 o s 

c cm. O2: 5 s c cm, *MJ^1 2 0V.. ^mV—Vl nm/mi n, Wi 
i^)£.t5 0. 2 ~ 2 P a , ^Xmts 3 0 0 Wi: A U mMU 

^mm 5 n m.'mj^ u 



wo 2004/017137 



31 



PCT/JP2003/009236 



hUX(2 -7xn;Hf U-:^>)'1' U>">i^ (I r(ppy)3) m(D 

q) ^m(DmMm.\z. «^^^xs®-§i5^ai^f (Li) ^m(Dmmm\z 
'Aiz. m^ifi^=&> 3x1 o-'^To r r &rf(DM^m\zt;:^^^mmvrc^^. 

: J^J?«4 0 nm, ^J^X : I r (p p y)3CDm*J;b}^ 9 3 : 

m^SAS : B a 1 q^{ifflb7to MJ*«1 0 nm^2fe^;^o 

S^aXS : B a 1 q (hL i ^{^fflbfcc HffJl 1 0 nm. B a 1 q : L i (DW. 

=f^Wi\tUl : llf^ofco 

Wmm : A 1 S^fflbfco 

mmm 2 

C(Z)i'^(D7v/^^;/:$':^fXJ^A r:30sccm^O2:5sc cmT, St^ 
(2 5=0 1 nm/m i n, m^B^ti^. 2~2 P a. 

5 0 OWtbfco 



10:1) giJfi^Jl ^iRlilC^^Sf^^Lifeo ii^^MMJt7n 

Ar : 3 0 s c cm. Og : 1 0 s c cmT> S 



wo 2004/017137 



PCT/JP2003/009236 



UT. «l/-Mnm/mi n. WiimtlO. 2-2 Pa. UXmtl 4 OOYI 

MMM 4 

5 (ffigfeJtl 0:1:0. 5) &fflVifeM«> ^WJ 1 <hllil(::iS^^f^®bfeo 

;i<Dt#OXA^;/i5':^X^*. Ar:30sccm, O2:10sc cmT, ^ 
?UT> ^lil/^ h 1 nm/m i n. Wii'^&tl 0. 2 ~ 2 P a, SA«;^ 4 0 0 W 

10 J:t^Fy 1 

mmmmmiz. jL^^jv^-^^yf-^^z. oeVT^^T^;i/:7Txs ic^ 

15 t^:;1/:7t:^s i c^t. y'^X'^cvBmz.xi'^mi^r^o 7J<*:^'xjc:ti o % 

^C#fX$nfeS i H4. CH4, 5 0 0 p pmf:i#fX$nfcB2H4&, vx:7n 
— 3>hU — ^^SL. 9^^>;t— r^^C^fcb. ffitdTorr^ltitbl^o 

:^<Dt^, ;^^X?«]tB2H4/'(S iH4 + CH4)^3:0. 3i%~rafeD. 5 OW. 
13. 5 6MHz ©i^MI^^PPJPb, mUUmi 9 0 'C©tulB»^±(;:, PM 
20 a - S i C 1 5 nm-T?^l^bfco 

MmWmmiZJL^^)]/^—^^ v 2. 3 e VT?^^ Z n T e 



HM^n t|Bl#f;i^^^f^i^bfCo ZnTe^^. *^^«J3T?^^b, M4 0 

25 mmm i ~ 4 s:D^j:bg«^y 1 ~ 3 l /c^tcdm^^. RtJ^TtM® ay^ 



wo 2004/017137 



PCT/JP2003/009236 



33 





o 

LO 


o 
o 


o 
o 


O 

LO 




o 


O 
tH 




T— 1 


T— 1 


LO 

rH 






LO 


















m 

(cd/A) 


CO 


CO 


o 

xf^ 


00 
00 


csi ■ 


00 
1— ! 


00 
LO 




o 


o 


o 


o 
o 


O 


O 


o 




o 

LO 
rH 


o 

LO 
T— 1 


o 


LO 
tH 


o 


o 


o 




o 

T— 1 


00 


tH 


(M 
CO 




LO 
00 


05 


00 


LO 
00 


7—1 


00 


o 

tH 


V > 


(N 
CO 


CO 
00 

A 


CO 
CO 

A 


CO 


1 


o 


CO 
CS3 


m 


o 

■ 


o 

1 

CD 

r K 


o 

1— 1 
•1—1 

CO 


O 
1 

> 

1 

a 

1 — 1 
1 

• rH 

CO 




O 
CO 

K 
K 

N 


0) 

(=1 




rH 




CO 




rH 




CO 



















wo 2004/017137 



34 



PCT/JP2003/009236 



bT I ZnO (-i yz^^J^z^y^^^-^-f y^)>6.:^ci;§j¥$ 13 0 nmoymmn 

mmm^^-ctm-^i^rc^. uv (^^^) s:r/:ty>^fflv^Ti o 

1) ^mp^izmrnvfco 

^^iz. mmmmm^:^/'^'y^'^m'^'m!^vrco T^z-^y^-^Ts. Ar : aos 

c cm. O2 : 5 s c cm, SMS 1 2 0°C> J^g^l/— h 1 nm/m i n, »] 
f^j±;'DO. 2~2Pa, ^A«;b3 0 OWt©^#-eXA°^;/:^U>^'b, 
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m >^ (D m m 
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Am : In, Sn, Ga, Si, Ge> Zn. Cd> Mg. AK Ta, Ti 

4. tutBM^J3iS^^\ In, Sn, Ga, Si, Al, Ta, Ti, Ge, Z 

n, cd, Mgoi^'ftiti, m^-fbti, m^itmmJ^mhm-^-'^MU-^ti^Mwm^ 

5. tfrfBMi»iiii^^\ In, snx}tG8i(Dmitm(D^t>{p'r^< t%im^^ 

25 6. tufB»»J®»:^^\ 

(Sii.^Ge,) Oy (0<x<l, 1. 7<y<2. 2) 
^^^^ ai-r ^ Wst^O^H^ 2 :^{ctBmcD*a^:)fe*^o 

7. ttifB^MX^*^b'&#/0ii>/'j:< {±*W»M. 5 e V£i._hTa& f3, 

30 tfffB^SXmb^tl^micS^^T^Iff5jc(D|g|am 2 :®^c:fB«©^^^3t^^o 
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